The flame retardants, polybrominated diphenyl ethers, are pregnane X receptor activators.
Polybrominated diphenyl ethers (PBDEs) are used as flame retardants and are universally present in the environment. An exponential increase in PBDE concentrations in the U.S. population have been reported over the last 3 decades. PBDEs 47 (tetraBDE) and 99 (pentaBDE) are the most commonly detected PBDE congeners in the environment and in human samples. PBDE209 (decaBDE) is the only remaining PBDE flame retardant commercially manufactured in the United States. Several PBDEs are known to induce cyp3a in rats, but the mechanism of induction remains unclear. The goal of this study was to clarify the mechanism by which PBDE congeners induce cyp3a. Treatment of C57BL6 mice with PBDEs 47, 99, and 209 induced gene expressions of cyp3a11 and 2b10, but not cyp1a1/2. Because the first two genes are known target genes of pregnane X receptor (PXR), a ligand-activated transcription factor in the nuclear hormone receptor superfamily, we hypothesized that PBDE congeners are PXR activators. Using reporter gene luciferase assays, the present data show that PBDEs 47, 99, and 209 activated PXR and its human counterpart, steroid X receptor, but not aryl hydrocarbon receptor. Furthermore, induction of cyp3a11 and 2b10 by PBDEs 47, 99, and 209 was markedly suppressed in PXR-knockout mice, indicating that PBDE congeners activate PXR in vivo. In summary, our study provides the first evidence that PBDEs are activators for xenobiotic nuclear receptor.